The hypothesis to be explored in this chapter is based on the assumption that the posterior parietal cortex (PPC) is directly involved in representing a subset of the spatial features associated with spatial information processing and plays an important role in perceptual memory as well as long-term memory encoding, consolidation, and retrieval of spatial information. After presentation of the anatomical location of the PPC in rats, the nature of PPC representation based on single spatial features, binding of visual features associated with visual spatial attention, binding of object-place associations associated with acquisition and storage of associations where one of the elements is a spatial component, and binding of ideothetic and allothetic information in long-term memory is discussed. Additional evidence for a PPC role in mediation of spatial information in long-term storage is offered. Finally, the relationship between the PPC and the hippocampus from a systems and dynamic point view is presented.
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Anatomy
Reep, Chandler, King, and Corwin (1994) have delineated the boundaries of the rodent posterior parietal cortex (PPC). They define the rodent PPC as cortical tissue that has pronounced connections with lateral posterior thalamus lateral dorsal thalamus and posterior nuclei but no input from ventrobasal complex or dorsal lateral geniculate (Reep et al., 1994) . It should be noted that rats have no true pulvinar, but it is likely that the homologous structure is the lateral posterior thalamus. With these criteria, the PPC region of the rat is approximately 3.5-4.5 mm caudal to bregma, and 1.5-5 mm lateral to midline (Reep et al., 1994) . This region of rodent cortex has connections with ventrolateral orbital and medial orbital cortex, medial agranular cortex and retrosplenial cortex. These patterns of thalamo-cortical and cortico-cortical connections are similar to those in human and non-human primates, and there now seems to be general agreement among investigators of this anatomical definition of rat PPC. For a more detail description of the neuroanatomy of the PPC (see Reep and Corwin's article in this special issue). In most of our studies the damaged area includes the PPC delineated by Reep et al. (1994) , but in addition we usually damage the somatosensory cortex barrel fields with no damage to retrosplenial and dorsal hippocampus. We are also likely to damage some of the white matter, but the degree of damage is highly variable. In summary, we make somewhat larger lesions then have been reported by other investigators who have lesioned the PPC. As a sign that our lesions are probably not too large we do find double dissociations between the PPC and hippocampus (Goodrich-Hunsaker, Hunsaker, & Kesner, 2005; Kesner, 2000) . A photomicrograph (multiplied by 12.5) of a representative section of a parietal cortex lesioned rat and a series of sections showing minimum and maximum damage within a group of PPC lesioned rats based on Paxinos and Watson (1997) atlas of the rat brain is shown in Fig. 1 .
Nature of memory representations of single spatial features
It is important to first determine the nature of memory representation of spatial features and determine whether the PPC mediates all or some subset of these features. Spatial features include the processing of ideothetic information based on vestibular (translational and rotational accelerations), proprioceptive (feedback from muscles tendons and joints), and visual (linear and radial optic flow) cues and processing of allothetic information, such as object (landmark) information based primarily on visual as well as other sensory cues (auditory, somatosensory, olfactory). Short-term copies of locomotor commands (efference copies) may also contribute (Berthoz, 1999) . Furthermore, the integration of ideothetic sensory information can aid in determining direction as well path integration, whereas the integration of spatial relationships between landmarks can aid in determining spatial location, topological, metric, and distance aspects of spatial representations. Since almost all of the tasks used require motor movement, ideothetic information is often a part of the processing of spatial representations, but the importance of the ideothetic con-
